I. Introduction
Due to field impurities in the magnets in a storage ring or circular accelerator the values of the betatron frequencies for a given particle in a beam are dependent upon the energy and betatron amplitude of the particle as well as the values of the energy dispersion and betatron functions at the magnets. A method has been developed for finding the values of the betatron frequencies for any particle with given field impurities. This method has been used to study the quality of several preliminary designs of some of the quadrupole magnets in PEP by comparing the variations of the betatron frequencies over the maximum expected range of values of the particle energy and betatron amplitude.
The expressions for the values of betatron frequencies as functions of the various beam and machine parameters are derived in Section II. Some of the results for the evaluation of two types of the PEP magnets are presented in Section III. A discussion of these results is given in Section IV.
II. Betatron Frequency Shifts
In this analysis the contribution to the betatron frequency shift Av from the equilibrium orbit shift or the betatron oscillation in the vertical direction y is ignored. 
where Three designs A, B and C for the magnets Q3 and Q-2 have been proposed by the magnet design group in LBL. These designs were obtained by using a computer solution for different pole shapes and current distributions. Due to the symmetry of the magnet geometry used in the designs the field errors normalized to the ideal field value gx can be expressed in a power series as: gx 1 JL= E An(x) (n X<o y=O) The values used are s0own in Table I. A plot of the normalized field errors is given in Fig. 1 
